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avallable

Economy Primary Side Controller

FEATURES

* User Programmable Soft Start With
Active Low Shutdown

* User Programmable Maximum Duty

Cycle

e Accessible 5V Reference

* Undervoltage Lockout

e Operation to 1IMHz
* 0.4A Source/0.8A Sink FET Driver

* Low 100uA Startup Current

PART TURN ON TURN OFF
NUMBER | THRESHOLD | THRESHOLD
UCCX809-1 10V 8V
UCCX809-2 15V 8V

TYPICAL APPLICATION DIAGRAM

DESCRIPTION

The UCC3809 family of BCDMOS economy low power integrated circuits
contains all the control and drive circuitry required for off-line and isolated
DC-to-DC fixed frequency current mode switching power supplies with
minimal external parts count. Internally implemented circuits include
undervoltage lockout featuring startup current less than 100uA, a user ac-
cessible voltage reference, logic to ensure latched operation, a PWM com-
parator, and a totem pole output stage to sink or source peak current. The
output stage, suitable for driving N-Channel MOSFETSs, is low in the off
state.

Oscillator frequency and maximum duty cycle are programmed with two
resistors and a capacitor. The UCC3809 family also features full cycle soft
start.

The family has UVLO thresholds and hysteresis levels for off-line and
DC-to-DC systems as shown in the table to the left.

The UCC3809 and the UCC2809 are offered in the 8 pin SOIC (D), PDIP
(N), TSSOP (PW), and MSOP (P) packages. The small TSSOP and
MSOP packages make the device ideal for applications where board
space and height are at a premium.
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ABSOLUTE MAXIMUM RATINGS*

VDD . . 19v
075 Yo P 25mA
louT (tpw < 1us and Duty Cycle < 10%). ... .... —0.4Ato 0.8A
RT1,RT2,SS..... ... ... .. —0.3V to REF + 0.3V
IREF . o o it e —-15mA
Storage Temperature . . ................. —-65°C to +150°C
Junction Temperature. . . ................ -55°C to +150°C
Lead Temperature (Soldering, 10sec.). . ........... +300°C

* Values beyond which damage may occur.

All voltages are with respect to ground unless otherwise stated.
Currents are positive into, negative out of the specified termi-
nal. Consult Packaging Section of Databook for thermal limita-
tions and considerations of packages.

UCC1809-1/-2
UCC2809-1/-2
UCC3809-1/-2

CONNECTION DIAGRAM

SOIC-8, DIL-8 (Top View)
D, N and J Packages

_/

TSSOP-8 (Top View)

PW Package

[Ti] rs REF {75 T ]
T2 ss vop ([T ]
[ ]3] RTI our |[61 ]
[ T4] RrRm GND |5 T ]

P Package

MSOP-8 (Top View)

FB

SS

RTI

RT2

Temperature Range | Available Packages
UCC1809-X —55°C to +125°C J
UCC2809-X —40°C to +85°C N, D, P, PW
UCC3809-X 0°C to +70°C N, D, P, PW

ORDERING INFORMATION

ucc] 8oo[1-]

[ UVLO OPTION

PACKAGE
TEMPERATURE RANGE

ELECTRICAL CHARACTERISTICS Unless otherwise specified, Cyger = 0.47 uF, VDD = 12V. To = T;.

PARAMETER \ TEST CONDITIONS [ Min [ TYP | max | uniT
Supply Section
VDD Clamp lvbp = 10mA 16 | 175 | 19 v
VDD No Load 600 | 900 | uA
Ivpp Starting (Note 1) 110 uA

lvbp Standby

UCCx809-1, VDD = Start Threshold - 300mV

110 125 uA

UCCx809-2, VDD = Start Threshold - 300mV

130 170 uA

Undervoltage Lockout Section

Start Threshold (UCCx809-1) 9.4 10.4 \%
UVLO Hysteresis (UCCx809-1) 1.65 \%
Start Threshold (UCCx809-2) 14.0 15.6 \%
UVLO Hysteresis (UCCx809-2) 6.2 \%

Voltage Reference Section

Output Voltage Irep = OMA 4.75 5 5.25 \

Line Regulation VDD = 10V to 15V 2 mV

Load Regulation Irer = OMA to 5mA 2 mV
Comparator Section

IFB Output Off -100 nA

Comparator Threshold 0.9 0.95 1 \%

OUT Propagation Delay (No Load)

VEg =0.8Vto 1.2V at Tr = 10ns

50 100 ns




UCC1809-1/-2
UCC2809-1/-2
UCC3809-1/-2

ELECTRICAL CHARACTERISTICS Unless otherwise specified, Cyrgr = 0.47 uF, VDD = 12V. To = Tj.

PARAMETER \ TEST CONDITIONS [ Min [ TYP | max | uNniT
Soft Start Section
Iss VDD = 16V, Vss = 0V; —40°C to +85°C -49 | =70 | 9.1 uA
VDD = 16V, Vss = 0V; < —40°C; >+85°C -40 | -7.0 | -10.0 | uwA
Vss Low VDD = 7.5V, Iss = 200uA 0.2 \%
Shutdown Threshold 0.44 | 0.48 | 0.52 \%
Oscillator Section
Frequency RT1 = 10k, RT2 = 4.32k, CT = 820pF 90 100 110 kHz
Frequency Change with Voltage VDD = 10V to 15V 0.1 %IV
Ct Peak Voltage 3.33 \%
Ct Valley Voltage 1.67 \%
Ct Peak to Peak Voltage 154 | 1.67 | 1.80 \%
Output Section
Output Vsat Low louTt = 80mA (dc) 0.8 15 \%
Output Vsat High lout = —40mA (dc), VDD — OUT 0.8 1.5 V
Output Low Voltage During UVLO louT = 20mA (dc) 15 \%
Minimum Duty Cycle Vi = 2V 0 %
Maximum Duty Cycle 70 %
Rise Time Cout = 1nF 35 ns
Fall Time Cout = 1nF 18 ns

Note 1. Ensured by design. Not 100% production tested.

PIN DESCRIPTIONS

FB: This pin is the summing node for current sense
feedback, voltage sense feedback (by optocoupler) and
slope compensation. Slope compensation is derived
from the rising voltage at the timing capacitor and can be
buffered with an external small signal NPN transistor.
External high frequency filter capacitance applied from
this node to GND is discharged by an internal 250Q on
resistance NMOS FET during PWM off time and offers
effective leading edge blanking set by the RC time
constant of the feedback resistance from current sense
resistor to FB input and the high frequency filter capacitor
capacitance at this node to GND.

GND: Reference ground and power ground for all
functions.

OUT: This pin is the high current power driver output. A
minimum series gate resistor of 3.9Q is recommended to
limit the gate drive current when operating with high bias
voltages.

REF: The internal 5V reference output. This reference is
buffered and is available on the REF pin. REF should be
bypassed with a 0.47uF ceramic capacitor.

RT1: This pin connects to timing resistor RT1 and
controls the positive ramp time of the internal oscillator
(Tr=0.74 » (CT + 27pF) * RT1). The positive threshold of
the internal oscillator is sensed through inactive timing
resistor RT2 which connects to pin RT2 and timing
capacitor Cr.

RT2: This pin connects to timing resistor RT2 and
controls the negative ramp time of the internal oscillator
(Tf =0.74 » (C1 + 27pF) * RT2). The negative threshold
of the internal oscillator is sensed through inactive timing
resistor RT1 which connects to pin RT1 and timing
capacitor Cr.

SS: This pin serves two functions. The soft start timing
capacitor connects to SS and is charged by an internal
6uA current source. Under normal soft start SS is
discharged to at least 0.4V and then ramps positive to 1V
during which time the output driver is held low. As SS
charges from 1V to 2V soft start is implemented by an
increasing output duty cycle. If SS is taken below 0.5V,
the output driver is inhibited and held low. The user
accessible 5V voltage reference also goes low and Ivpp
< 100uA.

VDD: The power input connection for this device. This
pin is shunt regulated at 17.5V which is sufficiently below
the voltage rating of the DMOS output driver stage. VDD
should be bypassed with a 1uF ceramic capacitor.



UCC1809-1/-2

UCC2809-1/-2

UCC3809-1/-2

APPLICATION INFORMATION
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Figure 1. Isolated 50W flyback converter utilizing the UCC3809. The switching frequency is 70kHz, Vin

-72V, Vout = +5V, lout = 0OA to 10A



APPLICATION INFORMATION (cont.)

The Typical Application Diagram shows an isolated
flyback converter utilizing the UCC3809. Note that the
capacitors Crgr and Cypp are local decoupling capaci-
tors for the reference and IC input voltage, respectively.
Both capacitors should be low ESR and ESL ceramic,
placed as close to the IC pins as possible, and returned
directly to the ground pin of the chip for best stability.
REF provides the internal bias to many of the IC func-
tions and Crgr should be at least 0.47uF to prevent REF
from drooping.

FB Pin

The basic premise of the UCC3809 is that the voltage
sense feedback signal originates from an optocoupler
that is modulated by an external error amplifier located
on the secondary side. This signal is summed with the
current sense signal and any slope compensation at the
FB pin and compared to a 1V threshold, as shown in the
Typical Application Diagram. Crossing this 1V threshold
resets the PWM latch and modulates the output driver
on-time much like the current sense comparator used in
the UC3842. In the absence of a FB signal, the output
will follow the programmed maximum on-time of the os-
cillator.

When adding slope compensation, it is important to use
a small capacitor to AC couple the oscillator waveform
before summing this signal into the FB pin. By correctly
selecting the emitter resistor of the optocoupler, the volt-
age sense signal can force the FB node to exceed the
1V threshold when the output that is being compared ex-
ceeds a desired level. Doing so drives the UCC3809 to
zero percent duty cycle.

Oscillator

The following equation sets the oscillator frequency:
Fosc =[074+ (cT +27pF )« ®RT1+RT2)]™
Dypux =074+ RT1e (CT +27pF ) * Fogc

Referring to Figure 2 and the waveforms in Figure 3,
when Qlis on, CT charges via the Rpgpn) of Q1 and
RT1. During this charging process, the voltage of CT is
sensed through RT2. The S input of the oscillator latch,
S(0SCQ), is level sensitive, so crossing the upper thresh-
old (set at 2/3 VREF or 3.33V for a typical 5.0V refer-
ence) sets the Q output (CLK signal) of the oscillator
latch high. A high CLK signal results in turning off Q1 and
turning on Q2. CT now discharges through RT2 and the
Rps(n) of Q2. CT discharges from 3.33V to the lower
threshold (set at 1/3 VREF or 1.67V for a typical 5.0V

UCC1809-1/-2
UCC2809-1/-2
UCC3809-1/-2

reference) sensed through RT1. The R input to the oscil-
lator latch, R(OSC), is also level sensitive and resets the
CLK signal low when CT crosses the 1.67V threshold,
turning off Q2 and turning on Q1, initiating another charg-
ing cycle.

Figure 3 shows the waveforms associated with the oscil-
lator latch and the PWM latch (shown in the Typical Ap-
plication Diagram). A high CLK signal not only initiates a
discharge cycle for CT, it also turns on the internal NMOS
FET on the FB pin causing any external capacitance
used for leading edge blanking connected to this pin to
be discharged to ground. By discharging any external
capacitor completely to ground during the external
switch’s off-time, the noise immunity of the converter is
enhanced allowing the user to design in smaller RC com-
ponents for leading edge blanking. A high CLK signal
also sets the level sensitive S input of the PWM latch,
S(PWM), high, resulting in a high output, Q(PWM), as
shown in Figure 3. This Q(PWM) signal will remain high
until a reset signal, R(PWM) is received. A high R(PWM)
signal results from the FB signal crossing the 1V thresh-
old, or during soft start or if the SS pin is disabled.

Assuming the UVLO threshold is satisfied, the OUT sig-
nal of the IC will be high as long as Q(PWM) is high and
S(PWM), also referred to as CLK, is low. The OUT sig-
nal will be dominated by the FB signal as long as the FB
signal trips the 1V threshold while CLK is low. If the FB
signal does not cross the 1V threshold while CLK is low,
the OUT signal will be dominated by the maximum duty
cycle programmed by the user. Figure 3 illustrates the
various waveforms for a design set up for a maximum
duty cycle of 70%.

» CLK

¥
S
3.33V = Q

R

1.67V — =

OSCILLATOR
LATCH

UDG-97195

Figure 2. UCC3809 oscillator.



APPLICATION INFORMATION (cont.)

UCC1809-1/-2
UCC2809-1/-2
UCC3809-1/-2
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Figure 3. Waveforms associated with the oscillator latch and the PWM latch.

The recommended value for CT is 1nF for frequencies in
the 100 kHz or less range and smaller CT for higher fre-
quencies. The minimum recommended values of RT1
and RT2 are 10kQ and 4.32kQ, respectively. Using these
values maintains a ratio of at least 20:1 between the
Rps(on) of the internal FETs and the external timing resis-
tors, resulting in minimal change in frequency over tem-
perature. Because of the oscillator's susceptibility to
capacitive coupling, examine the oscillator frequency by
looking at the common RT1-RT2-CT node on the circuit
board as opposed to looking at pins 3 and 4 directly. For
good noise immunity, RT1 and RT2 should be placed as
close to pins 3 and 4 of the IC as possible. CT should be
returned directly to the ground pin of the IC with minimal
stray inductance and capacitance.

1000
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100 1000 10000
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Figure 4. Oscillator frequency vs. Ct (RT1 = 10k,

RT2 = 4.32k)



APPLICATION INFORMATION (cont.)
Synchronization

Both of the synchronization schemes shown in Figure 5
can be successfully implemented with the internal oscilla-
tor of the UCC3809. Both schemes allow access to the
timing ramp needed for slope compensation and have
minimal impact on the programmed maximum duty cycle.
In the absence of a sync pulse, the PWM controller will
run independently at the frequency set by RT1, RT2, and
CT. This free running frequency must be approximately
15 to 20% lower than the sync pulse frequency to insure
the free running oscillator does not cross the comparator
threshold before the desired sync pulse.

Option | uses the synchronization pulse to pull pin 3 low,
triggering the internal 1.67V comparator to reset the RS
latch and initiate a charging cycle. The valley voltage of
the CT waveform is higher when synchronized using this
configuration, decreasing the ramp charge and discharge
times, thereby increasing the operating frequency; other-
wise the overall shape of the CT voltage waveform is un-

UCC1809-1/-2
UCC2809-1/-2
UCC3809-1/-2

changed.

Option Il uses the synchronization pulse to superimpose
the sync voltage onto the peak of the CT waveform. This
triggers the internal 3.33V comparator, initiating a dis-
charge cycle. The sync pulse is summed with the free
running oscillator waveform at the CT node, resulting in a
spike on top of the CT peak voltage.

ADDITIONAL INFORMATION

Please refer to the following Unitrode application topics
for additional information.

[1] Application Note U-165, Design Review: Isolated 50W
Flyback Converter with the UCC3809 Primary Side Con-
troller by Lisa Dinwoodie.

[2] Design Note DN-89, Comparing the UC3842,
UCC3802, and UCC3809 Primary Side PWM Controllers
by Lisa Dinwoodie.
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Figure 5. UCC3809 synchronization options.




TYPICAL CHARACTERISTICS CURVES

UCC1809-1/-2
UCC2809-1/-2
UCC3809-1/-2
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Figure 6. Ipp (standby) vs. temperature. Figure 7. UVLO vs. temperature.
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Figure 8. Oscillator frequency vs. temperature.

REVISION HISTORY
REV. B 11/04

Added Ivdd Stand-by Current specifications in the Electrical Characteristics table.

Modified Ilvdd Starting specifications in the Electrical Characteristics table.

Added Typical Characteristics Curves for Idd(Standby), UVLO thresholds, and Oscillator Frequency.
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PACKAGE OPTION ADDENDUM
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 0) (6) ®3) (4/5)
UCC2809D-1 ACTIVE SoIC D 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2809-1 Samples
& no Sh/Br) D-1 - -
UCC2809D-2 ACTIVE SoIC D 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2809-2 Samples
& no Sb/Br) D-2 _ _
UCC2809D-2G4 ACTIVE SoIC D 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2809-2 Samples
& no Sb/Br) D-2 = =
UCC2809DTR-1 ACTIVE SoIC D 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2809-1
& no ShiBr) D-1 R
UCC2809DTR-1G4 ACTIVE SoIC D 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2809-1 Samples
& no ShiBr) D-1 R
UCC2809DTR-2 ACTIVE SoIC D 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2809-2 Samples
& no ShiBr) D-2 R
UCC2809DTR-2G4 ACTIVE SoIC D 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2809-2 Samples
& no Sh/Br) D-2 -
UCC2809P-1 ACTIVE VSSOP DGK 80 Green (RoHS CU NIPDAUAG Level-2-260C-1 YEAR -40 to 85 28091 g e
& no Sh/Br)
UCC2809P-1G4 ACTIVE VSSOP DGK 80 Green (RoHS CU NIPDAUAG Level-2-260C-1 YEAR -40 to 85 28091 el
& no Sh/Br) e
UCC2809P-2 ACTIVE VSSOP DGK 80 Green (RoHS CU NIPDAUAG Level-2-260C-1 YEAR -40 to 85 28092 Samples
& no Sh/Br) - -
UCC2809PTR-1 ACTIVE VSSOP DGK 2500 Green (RoHS CU NIPDAUAG Level-2-260C-1 YEAR -40 to 85 28091
& no Sb/Br) . =
UCC2809PTR-1G4 ACTIVE VSSOP DGK 2500 Green (RoHS CU NIPDAUAG Level-2-260C-1 YEAR -40 to 85 28091
& no Sh/Br) a =
UCC2809PTR-2 ACTIVE VSSOP DGK 2500 Green (RoHS CU NIPDAUAG Level-2-260C-1 YEAR -40 to 85 28092 Samples
& no Sb/Br) . -
UCC2809PW-1 ACTIVE TSSOP PW 150 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 28091 Samples
& no Sb/Br) . -
UCC2809PW-2 ACTIVE TSSOP PW 150 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 28092
& no Sb/Br) . -
UCC2809PWTR-1 ACTIVE TSSOP PW 2000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 28091
& no Sb/Br) SR
UCC2809PWTR-1G4 ACTIVE TSSOP PW 2000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 28091 Samples
& no Sh/Br) - =

Addendum-Page 1



http://www.ti.com/product/UCC2809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2809-2?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2809-2?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2809-2?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2809-2?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2809-2?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2809-2?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2809-2?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2809-1?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp  Op Temp (°C) Device Marking Samples
@) Drawing Qty @ © @ (/5)
UCC3809D-1 ACTIVE solIC D 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 3809-1
& no Sh/Br) D-1 - =
UCC3809D-1G4 ACTIVE soIC D 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 3809-1 Samples
& no Sh/Br) D-1 - =
UCC3809D-2 ACTIVE SoIC D 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 3809-2 P
Samples
& no Sh/Br) D-2
UCC3809D-2G4 ACTIVE SoIC D 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 3809-2
& no Sh/Br) D-2 s
UCC3809DTR-1 ACTIVE SoIC D 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 (3809-1 ~ UCC3809) o
Samples
& no Sh/Br) D-1
UCC3809DTR-1G4 ACTIVE SoIC D 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 (3809-1 ~ UCC3809) o
Samples
& no Sh/Br) D-1
UCC3809DTR-2 ACTIVE SoIC D 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 3809-2 Samples
& no Sb/Br) D-2 _ _
UCC3809N-1 ACTIVE PDIP P 50 Green (RoHS CU NIPDAU N/ A for Pkg Type 0to 70 UCC3809N-1
& no Sb/Br) . .
UCC3809N-2 ACTIVE PDIP P 50 Green (RoHS CU NIPDAU N / A for Pkg Type 0to 70 UCC3809N-2 Samples
& no Sh/Br) a =
UCC3809P-1 ACTIVE VSSOP DGK 80 Green (RoHS CU NIPDAUAG Level-2-260C-1 YEAR 0to 70 38091 Samples
& no Sh/Br) a =
UCC3809P-2 ACTIVE VSSOP DGK 80 Green (RoHS CU NIPDAUAG Level-2-260C-1 YEAR 0to 70 38092
& no Sh/Br) R
UCC3809P-2G4 ACTIVE VSSOP DGK 80 Green (RoHS CU NIPDAUAG Level-2-260C-1 YEAR 0to 70 38092
& no Sh/Br) R
UCC3809PTR-1 ACTIVE VSSOP DGK 2500  Green (RoHS CU NIPDAUAG Level-2-260C-1 YEAR 0to 70 38091 Samples
& no Sh/Br) - =
UCC3809PTR-2 ACTIVE VSSOP DGK 2500 Green (RoHS CU NIPDAUAG Level-2-260C-1 YEAR 38092 Samples
& no Sh/Br) - =
UCC3809PTR-2G4 ACTIVE VSSOP DGK 2500  Green (RoHS CU NIPDAUAG Level-2-260C-1 YEAR 38092 ol
& no Sb/Br) 2500
UCC3809PW-1 ACTIVE TSSOP PW 150 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR Oto 70 38091
& no Sh/Br) s
UCC3809PW-2 ACTIVE TSSOP PW 150 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR 0to 70 38092 Samples
& no Sh/Br) - =
UCC3809PW-2G4 ACTIVE TSSOP PW 150 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR 0to 70 38092 Samples
& no Sh/Br) - =



http://www.ti.com/product/UCC3809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-2?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-2?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-2?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-2?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-2?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-2?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-2?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-2?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-1?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-2?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3809-2?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 2 (6) ®3) (415)
UCC3809PWTR-1 ACTIVE TSSOP PW 8 2000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR Oto 70 38091 m
& no Sh/Br)

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© | ead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |+ KO ’<—P14>1
Y R P T
go W
Reel ) l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O orSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
UCC2809DTR-1 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UCC2809DTR-2 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UCC2809PTR-1 VSSOP DGK 8 2500 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
UCC2809PTR-2 VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
UCC2809PWTR-1 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
UCC3809DTR-1 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UCC3809DTR-2 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UCC3809PTR-1 VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
UCC3809PTR-2 VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
UCC3809PWTR-1 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
// S
/\g\ /)i\
. 7
- //' "\.\ 7
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
UCC2809DTR-1 SoIC D 8 2500 340.5 338.1 20.6
UCC2809DTR-2 SoIC D 8 2500 340.5 338.1 20.6
UCC2809PTR-1 VSSOP DGK 8 2500 366.0 364.0 50.0
UCC2809PTR-2 VSSOP DGK 8 2500 366.0 364.0 50.0
UCC2809PWTR-1 TSSOP PW 8 2000 367.0 367.0 35.0
UCC3809DTR-1 SoIC D 8 2500 340.5 338.1 20.6
UCC3809DTR-2 SOIC D 8 2500 340.5 338.1 20.6
UCC3809PTR-1 VSSOP DGK 8 2500 366.0 364.0 50.0
UCC3809PTR-2 VSSOP DGK 8 2500 366.0 364.0 50.0
UCC3809PWTR-1 TSSOP PW 8 2000 367.0 367.0 35.0

Pack Materials-Page 2



MECHANICAL DATA

D (R—PDSO—G8)

PLASTIC SMALL QUTLINE

0.197 (5,00)
‘ 0.189 (4,80) ’
A
8 5
0.244 (6,20)
0.228 (5,80)
’ - 157 (4,00)
0.150 (3,80) AN

Pin 1

\

I

Index Area ﬁ bj
4

0.050 ( « 0.020 (0,51)

0.012 (0,31)

[ 0.010 (0,25) @]

[T ]
1]

\ Ve
i \

v
Toowo

L 0.069 (1,75) Max 0,004 (

0.010 (0,

\
25) / ﬁ
0.005 (0,13) )
1 \
?

A

[]0.004 (0,10)

/

-

0.050 (
0016

Gauge Plane i [:i
0.010 (0,25) L7

?

Seating Plane

4040047-3/M 06 /11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0.006 (0,15) each side.

Body width does not include interlead flash.
Reference JEDEC MS—012 variation AA.

.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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LAND PATTERN DATA

D (R—PDSO-G8)

PLASTIC SMALL OUTLINE

EXGmpl?NE?:r((j;)LOYOUt Sten(ﬂlogp%rsings
6x1.07 —— ~=—8x0,55
— —=— 0OX]1,
|| ! = 1,27
HH--H 8x1,50 —-H-H-H
EEEREEN 1 * Egug r
5,40 5,40
AR J
gnlinknin (L
BNEpEyEEN O
|~
|
]
|
i Example
i Non Soldermask Defined Pad Example
Pad Geometry
(See Note C)
\ Example
* / Solder Mask Opening
! (See Note E)
—=1l=—0,07 /
Al Around /
\ /
N e
\\_\\ ——/—_/
4211283-2/E 08/12

NOTES:

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE

0.400 (10,16)
035 (9,00) 7
5
[ ™M ;
0.260 (6,60)
0.240 (6,10)
° ‘
P8 S WS I Wy

0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [© —0.020 (0,51) MIN 0.300 (7,62)
/ T o 38)
\ 0.200 (5,08) MAX TGouge Plane
L Seating Plane
0.125 (3,18) MIN (0,25) NOM
0.100 (2,54) O 430 (10, 92
MAX
0.021 (0,53)
€ 5015 (0,38)
[]0.010 (0,25) W]
4040082/E  04/2010
NQTES: A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Falls within JEDEC MS—001 variation BA.
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MECHANICAL DATA

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o,10 AT

4073329/E 05/06

NOTES: A All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO—187 variation AA, except interlead flash.
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LAND PATTERN DATA

DGK (S—PDSO—-G8) PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|—-—|—(O,65)TYP. 8X(0,45) _—| |<_ |———|—(O,65}TYP.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I T PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
e ER
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
S—-- 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:
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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153, variation AA.

s W N
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221848/A 02/2015

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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IMPORTANT NOTICE

Texas Instruments Incorporated (TI) reserves the right to make corrections, enhancements, improvements and other changes to its
semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest issue. Buyers
should obtain the latest relevant information before placing orders and should verify that such information is current and complete.

TI's published terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products that Tl has qualified and released to market. Additional terms may apply to the use or sale of other types of Tl products and
services.

Reproduction of significant portions of Tl information in Tl data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such reproduced
documentation. Information of third parties may be subject to additional restrictions. Resale of Tl products or services with statements
different from or beyond the parameters stated by Tl for that product or service voids all express and any implied warranties for the
associated TI product or service and is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Buyers and others who are developing systems that incorporate Tl products (collectively, “Designers”) understand and agree that Designers
remain responsible for using their independent analysis, evaluation and judgment in designing their applications and that Designers have
full and exclusive responsibility to assure the safety of Designers' applications and compliance of their applications (and of all Tl products
used in or for Designers’ applications) with all applicable regulations, laws and other applicable requirements. Designer represents that, with
respect to their applications, Designer has all the necessary expertise to create and implement safeguards that (1) anticipate dangerous
consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that might cause harm and
take appropriate actions. Designer agrees that prior to using or distributing any applications that include TI products, Designer will
thoroughly test such applications and the functionality of such Tl products as used in such applications.

TI's provision of technical, application or other design advice, quality characterization, reliability data or other services or information,
including, but not limited to, reference designs and materials relating to evaluation modules, (collectively, “TI Resources”) are intended to
assist designers who are developing applications that incorporate Tl products; by downloading, accessing or using Tl Resources in any
way, Designer (individually or, if Designer is acting on behalf of a company, Designer's company) agrees to use any particular TI Resource
solely for this purpose and subject to the terms of this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its Tl Resources. Tl has not conducted any testing other than that specifically
described in the published documentation for a particular TI Resource.

Designer is authorized to use, copy and modify any individual Tl Resource only in connection with the development of applications that
include the TI product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE
TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS. TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNER AGAINST ANY CLAIM,
INCLUDING BUT NOT LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF
PRODUCTS EVEN IF DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL Tl BE LIABLE FOR ANY ACTUAL,
DIRECT, SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN
CONNECTION WITH OR ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER Tl HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Unless Tl has explicitly designated an individual product as meeting the requirements of a particular industry standard (e.g., ISO/TS 16949
and ISO 26262), Tl is not responsible for any failure to meet such industry standard requirements.

Where TI specifically promotes products as facilitating functional safety or as compliant with industry functional safety standards, such
products are intended to help enable customers to design and create their own applications that meet applicable functional safety standards
and requirements. Using products in an application does not by itself establish any safety features in the application. Designers must
ensure compliance with safety-related requirements and standards applicable to their applications. Designer may not use any Tl products in
life-critical medical equipment unless authorized officers of the parties have executed a special contract specifically governing such use.
Life-critical medical equipment is medical equipment where failure of such equipment would cause serious bodily injury or death (e.qg., life
support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such equipment includes, without limitation, all
medical devices identified by the U.S. Food and Drug Administration as Class Ill devices and equivalent classifications outside the U.S.

Tl may expressly designate certain products as completing a particular qualification (e.g., Q100, Military Grade, or Enhanced Product).
Designers agree that it has the necessary expertise to select the product with the appropriate qualification designation for their applications
and that proper product selection is at Designers’ own risk. Designers are solely responsible for compliance with all legal and regulatory
reguirements in connection with such selection.

Designer will fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2017, Texas Instruments Incorporated
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